Assessment of iontophoretic and passive ungual penetration by laser scanning confocal microscopy.
To estimate the in vitro ungual penetration depth of sodium fluorescein and nile blue chloride by laser scanning confocal microscopy. The depth, uniformity and pathways of penetration of both markers into human nail during passive and iontophoretic experiments were investigated. The penetration of sodium fluorescein into the dorsal, ventral and intermediate layers of the nail was also studied. Transversal images were used to estimate directly the relative penetration of the markers with respect to the complete thickness of the nail. "Exposed layer" images allowed estimating the depth of penetration by taking xy-plans, starting by the exposed layer, and following the z axis into the nail. The fluorescent markers penetrated 7-12% of the nail thickness. Iontophoresis increased penetration of both markers compared to passive diffusion. However, ungual penetration was not modified by the intensity of current applied. Penetration into the dorsal, ventral, and intermediate nail layers was similar. The method developed allowed inter- and intra- nail variability to be accounted for. Iontophoresis enhanced moderately the penetration of the two markers into the nail plate as compared to passive diffusion. The confocal images suggested the transcellular pathway to be predominant during both passive and iontophoretic experiments.